ABSTRACT
In preparing an account of the genus Crotalaria for the Flora of New South Wales, several species presented problems requiring consideration of extensive populations partly or even wholly outside this State. Thus C. dissitiflora and its var. eremaea have long been recorded for New South Wales, but the populations occurring in this State are now seen to be the southeastern extremities of two very extensive, polytypic species C. dissitiflora and C. eremaea; the large collections of both in several Australian herbaria are reviewed, more fully described, and their localities mapped. The Western Australian taxon variously known as C. benthamiana and C. dissitiflora var. grandiflora is re-examined and the relationships of the taxa are briefly discussed.
Similarly, the large collections of both C. novae-hollandiae and C. mitchellii which have been critically examined show these to be two allopatric species each with an extensive range, in northern and eastern Australia respectively; both are polytypic and of the two only C. mitchellii occurs in New South Wales. C. novaehollandiae is considered to comprise two subspecies, incorporating but not closely corresponding with the forms distinguished by Bentham. Two subspecies are recognized in C. mitchellii also, and subsp. laevis subsp. nov. is described. C. mitchellii var. tomentosa is raised to specific rank as C. smithiana; it resembles C. mitchellii chiefly in having smaIl flowers, but is quite distinct in its unifoliolate (not simple) leaves, and also quite disjunct geographically.
THE C. DISSITIFLORA COMPLEX
Until recently, large and very extensive populations of Cratalaria in Australia were covered by the name C. dissitijlora and, though other names were published and sometimes used for parts of these regional populations, the application of the names and relations within the group were imperfectly understood. It is now evident from the larger collections available that there are three parts of the total population which maintain their distinctness to a high degree. Most of the difficulties which arise in the assigning of a few herbarium specimens I believe to be due to deficiencies in the specimens themselves and lack or confusion of pertinent data, rather than to any real breakdown of isolating mechanisms.
The first part of the complex is (i) C. benthamiana, a monotypic species limited to the Fortescue District of Western Australia where it appears to maintain its distinctness by complete geographic isolation. It is close to one subspecies of c. dissitijlora and like the whole of that species shows a preference for heavy soils.
The other major parts comprise the taxa usually known as (ii) C. dissitijlora, and (iii) C. eremaea and C. strehlowii, and the morphological differences between these two parts are supported by a largely allopatric distribution and apparently quite rigid preferences for different soils. These soil preferences have long been recognized in Queensland, and were incorporated by the late L. S. Smith in a working key to species of Crotalaria in Australia which he compiled for herbarium use. C. dissitiflora occurs, as is indicated by many collectors, only on heavy, often dark soils, while C. eremaea (here including C. strehlowii) is nearly always found on sand.
(ii) C. dissitijlora, as recognized here, comprises two geographic races. One is largely tropical, from the Ord District of Western Australia to Queensland, and the other subtropical in Queensland and New South Wales. Names are already published for these races, but not in the sub specific category which I consider is here so clearly indicated, and new combinations are therefore provided below. Subsp. dissitijlora is well documented as to the heavy soils on which it occurs; we have less information about the other subspecies, but those specimens which are annotated or from known soils indicate a similar preference for heavy soils, in the Northern Territory and Western Australia, as well as in Queensland.
Within C. dissitijlora, subsp. dissit(flora is distinguished from subsp. rugosa chiefly by the length and density of pubescence with a resultant appearance of the venation, and intergradation between the subspecies is shown in these characters (see c. dissittflora, Distribution).
(iii) The third major part of the total population is very widespread in eremean parts of Western Australia, the Northern Territory and South Australia. As in C. dissitijlora, there are two components, here clearly distinguished over most of their extensive range and, predictably, already named in specific rank--as C. eremaea (1859) and C. strehlowii (1918) . There are, however, a number of herbarium specimens which do not fall comfortably into either of these components and which have mostly been found in the zone of contact between them. Nevertheless, great dissimilarity between the largely stabilised extremes of the variation permits a division on morphological characters which, while partly arbitrary, does correspond broadly with geographic distribution and features of habitat, and these last factors could be expected to operate towards further isolation of the two components. The arguments for recognition of the two in specific as against sub specific rank seem, in fact, to be almost equally tenable, but I propose to adopt the treatment which more clearly reflects the biological situation, i.e. to recognize a single species, C. eremaea, with two imperfectly discrete geographic subspecies.
Between these two subspecies the most reliable diagnostic character is leaflet form, which is largely correlated with density and extent of pubescence. There are also differences in flower size and form in the species, as there are in C. dissitijlora, but in C. eremaea the number of variants is greater and there is poorer correlation with other characters. The Central Australian plants (subsp. strehlowii) probably have the largest "straight" flowers, while the Simpson Desert populations (mostly subsp. eremaea) more often display the small "round" form of flower (Figs. 1, 2), though there are many exceptions to this generalization and the difference is influenced by age of flower and early pod development. While both subspecies of C. eremaea occur on sandy soils, the Type subspecies is most common in large communities of the Simpson Desert and its extensions; specimens of the other subspecies are more often annotated as from creek or river bed or bank, as well as from sandhills of Central Australia. Little is known yet of Western Australian occurrences except that most of the few collections are from the southern half of the eremean Carnegie District, where sandy soils of the Great Victoria and Gibson Deserts are predominant. Intergradation between the subspecies occurs commonly along their zone of contact, northwards from Spencer's Gulf.
It seems probable that C. benthamiana, C. dissitiflora and C. eremaea have evolved from a common stock, diverging under the influence of changing climatic and geographic conditions, and that the derivatives have become stabilized genetically in relation to the nature of the soil and to geographic isolation. In the Northern Territory, where C. dissitijlora subsp. rugosa is occasionally sympatric with C. eremaea subsp. strehlowii, there appears to be complete discontinuity. Further south in Western Australia, there is no known contact of either C. benthamiana or C. dissitijlora with C. eremaea, although paucity of collections from some 700 km of intervening desert may be obscuring a greater propinquity than is at present apparent. Thus, in spite of some confusion, I believe there is at least a very nearly complete discontinuity between these species, even between C. dissitifiora and C. eremaea, and indeed the great majority of the large collections of this whole complex can be confidently assigned to their species. But there have been difficulties in specific separation, and for some time a very few specimens, with unquestionable characters of C. dissitijlora from areas in which C. eremaea clearly predominates, threatened to make nonsense of the taxonomic arrangement which so many other collections had supported. Some of these difficulties arose in areas where different soils are encountered in relatively small patches or tongues, and C. dissitijlora was in fact on a tongue of heavy soil in a wider area of sand characteristically inhabited by C. eremaea. It is possible that three isolated collections from Central Australia, in the very heart of the C. eremaea subsp. strehlowii population, may prove to represent small disjunct populations of C. dissitiflora persisting in patches, including gilgais, of heavy soils recently mapped for nearby areas (Stephens 1961 , Jackson 1962 , Litchfield 1969 . They could possibly, though not probably, be relics of a few plants introduced for garden cultivation. Whatever the explanation, the following three specimens are C. dissitiflora subsp. dissitiflora on morphological grounds (the third with some reservations) and, though separated by vast distances across sandy areas from the main population, are at least in the right latitudes for this subspecies: Chippendale NT 4080, Johnson NT 55, Latz 158: see citations under C. dissitiflora subsp. dissitiflora from Northern Territory, and Map 1 (see p. 330).
The other serious problem arose in assigning three specimens from the "corner country" of Queensland and South Australia. Two of these were collected from brown loam soils (the third lacks information on soil) which are atypical for either species. The dominant Crotalaria in this area is C. eremaea subsp. eremaea but the morphology of these specimens is closest to that of C. dissitiflora subsp. rugosa which is not known so far south. The conviction persists however, that they are part of the C. eremaea population, though more knowledge concerning local soils (cf. Stephens, 1963) and their possible effects on morphology in this group may require revision of this opinion. The possibility of incomplete discontinuity in this zone must also remain for consideration. The three specimens are cited under C. eremaea 
Leaflets .. Rather thin, not wrinkling on drying; always with some pubescence below, glabrous to densely pubescent above, the upper surface at least and where visible through the pubescence, minutely dotted.
Generally narrow-elliptical to -ovate, the laterals like the terminal and not less than half its length.
Often branched from a main stem, apparently individual plants, but at least sometimes connected by (and regenerating from) extensive ± horizontal underground parts; usually 0.5-1 m in height.
Rather thick, in texture or at least by virtue of dense pubescence, wrinkling on drying if surface visible; glabrous to densely tomentose with many intergrades; leaf surface where visible minutely pitted or wrinkled rather than dotted.
Generally narrow-oblong to trullate, the laterals if present usually much reduced, sometimes almost circular, or at most half as long as the terminal.
Present on at least some leaves, usually Usually absent, or less than 1.5 mm 1-5 mm long (rarely less than 1 long, rarely to 4 mm and then not I mm), curved-spreading. usually spreading.
., In C. dissiti/lara: Almost always small "round" or "straight", 12-15 (-18) and "round" (Fig. 1 ), 8-11 mm mm long. long, rarely c. 14 mm.
In C. benthamiana: Long-beaked and l "straight" (Fig. 2) , 15-17 mm 10ng' l 2. Flowers large, 15-17 mm long, the keel with a straight beak extending forward and not incurved (Fig. 2) [C. dissitiflora sensu auctt., non Benth. sensu str.: Mueller (1862) in part, viz. the Hamersley Range Type (see also C. dissitifiora subsp. rugosa), in reference below; Beard, Wildfl. Northwest: 9, 28 (c. 1972) . These authors here used C. dissitiflora for C. benthamiana which they regarded as a part of C. dissitifloral.
Soft-wooded perennials, apparently (from the few specimens available) identical in habit with C. dissitijiora, the leaves always trifoliolate (except the earliest), petiolate and stipulate, the stipules usually persistent and spreading. Leaflets of thin texture but quite densely clothed with loosely appressed shining hairs partly obscuring the minute dotting of both surfaces; lateral leaflets at least half as long Lee, Some Species of Crota/aria 325 as the terminal, all elliptical (SAC 2-4) or obovate The status of this taxon is debatable; vegetatively it is indistinguishable from C. dissitiflora subsp. rugosa, though in their flowers these two taxa are virtually constant and different from one another (except for rare collections from Queensland, marked * in citations of subsp. rugosa); they are, moreover, geographically disjunct.
Since soil preference serves so notably to distinguish C. dissitiflora from C. eremaea, it is significant that C. benthamiana grows on heavy soils, though its flower form is not uncommon among the varying forms seen in C. eremaea. Nevertheless there are differences between the grey and black soils preferred by C. dissitiflora and the red basaltic soils of the Pilbara (a region corresponding in large part with the Fortescue District) described by Beard, and others recorded by Beadle (pers. comm. as "redbrown sandy clay with lime" from near Port Hedland), and Stephens (1963: heavy brown soils from the Fortescue R just north of the Hamersley Range). These differences, according to Beard, are associated with lower rainfall in the Pilbara. Thus C. benthamiana shows some affinities with C. dissitiflora, as well as some differences, and this is a situation recognized in other taxa separated into Pilbara and Kimberley occurrences. Here there appears to be almost complete morphological discontinuity in floral characters t supported by an allopatric distribution, while the subspecies of C. dissitiflora show a slighter degree of difference with probably considerable intergradation.
An extreme example of the "small, round flower", and keel (from a different flower).
Lee, Some Species of erota/aria
2. An extreme example of the "long, straight flower", and its keel. References in the literature under this name seem, so far as can be ascertained from their content, localities cited, or areas treated, rarely to apply to the taxon in the sense adopted here. Now that C. dissitif/ora is seen as specifically distinct from C. benthamiana and C. eremaea, the name C. dissitif/ora becomes "misapplied" when used for all or part of these taxa as follows:
[CO dissitif/ora was misapplied by Black (1948) and Eichler (1965) to the polytypic species C. eremaea q.v.; by Tate (1890) to C. eremaea subsp. eremaea q.v. (or perhaps to C. eremaea as a whole); by Tate (1896), Ewart & Davies "glabrous form" (1917), Gardner (1930) and Beard (1970) , to C. eremaea subsp. strehlowii, q.V.; and by Beard (c. 1972) 
Soft-wooded perennials of smaH stature, usually less than 30 cm high, with a system of deeply sited and rather congested, ascending underground structures (histologically roots by comparison with C. eremaea) from which regeneration occurs after adverse climatic periods or disturbance such as ploughing. Stems several from the base, erect or decumbent, at first densely pubescent with loosely appressed silvery hairs becoming sparse and brownish with age. Leaves always trifoliolate (after the primary, and perhaps also early leaves on regenerating stems), petiolate and stipulate; stipules linear, characteristically spreading, persistent on at least some leaves, but small and sometimes obscured, or fallen from old, dried specimens. Leaflets of rather thin texture, elliptical to ovate or obovate (SAC 2-3, 37-39 or 46-48), the laterals at least half as long as the terminal, variously pubescent, the upper or both surfaces minutely dotted (when visible through the pubescence). Inflorescences terminal on stems and branches, racemes of about 10--20 flowers on axes usually a little longer than their peduncles. Flowers with rare exceptions, small and "round" (Fig. 1) , clear golden yellow without other colouring or markings, pedicellate in the axils of small, finally recurved bracts. Calyx broadly campanulate, with five subequal teeth, the upper two usually a little shorter and narrower than the lower three, slightly exceeding the tube; tube slightly longer than and contracted into a short, basal receptacle; bracteoles minute, inserted usually near the top of the receptacle. Standard glabrous, nearly circular but slightly broader than long, scarcely auriculate, the calli extending on to the short claw, the apex shortly retuse or with a point in the indentation. Wings rounded-oblong to triangular, without a distinct auricle. Keel rounded, the beak slightly incurved. Ovary pubescent or hoary but sometimes apparently glabrous on the sides, with a more or less broad band of longer, rather coarse hairs along the upper suture, especially at its distal end. Style in a geniculate curve within the keel, bearded only on the inner side. Pod sparsely pubescent all over with short hairs outside, the sutural band now scarcely distinguishable, glabrous and shiny inside, oblong-clavate, tapered asymmetrically into a slender stipe. Seeds rarely seen mature on herbarium specimens though many apparently fully grown pods are present, only slightly longer than broad, yellow-ochre in colour with a marked but scarcely hooked radicular lobe, the surface almost smooth.
Terminal leaflets often 15-30 (-40) mm long. Stipules (0.5-) 1-3 (-5) mm long. Rachis of inflorescence 6-more than 16 cm, peduncle 2-more than 10 cm long. Flowers mostly 8-11 mm, rarely -14 mm long; pedicels 2-3 mm, bracts 1-2.5 mm long. Calyx c. 5 mm, bracteoles to c. 1 mm long. Standard (6.5-) 7-9 (-10.5) mm long and (7-) 8-11 (-14) mm broad, the claw c. 2 mm. Wings 7-9 (-10) mm long, 3-5 mm broad, the claw 1-3 mm. Keel 7-10 (-12) mm long, 4.5-6 mm broad, the claw 1-1.5 mm. Pod often 15-25 mm long, 5-8 mm diam., stipe 5-7 mm; seeds 2-3 mm. This species falls into two subspecies between which there is probably considerable intergradation, but allocation of specimens to their subspecies depends ultimately on two somewhat inexact characters, the length and density of the pubescence. Many of the specimens available are inevitably rather weatherbeaten, coming from areas of erratic and severe climatic conditions, and it is often difficult to judge the true nature of the plants represented. Thus application of sub specific names here has sometimes been arbitrary and, though indicated in the citations, the intergradant specimens are not distinguished on the map. Nevertheless a zone of intergradation can be detected chiefly in the Gregory South and Mitchell Districts of Queensland and is seen particularly in specimens from around Blackall.
Another aspect of this intergradation is that it has been more apparent in the western part of the specific range than in the eastern, and it is in this western area that C. dissitiflora abuts upon C. eremaea. It may be significant, in view of the possibly imperfect discreteness of these species, that the same two characters help to separate the species as distinguish the two subspecies of C. dissittflora. For if the primary diagnostic character of the leaflets (see key on p. 324) is not decisive, then a specimen of indeterminate length and density of pubescence may appear either as an intergrade between the species, C. dissitiflora (subsp. dissittflora) and C. eremaea (subsp. eremaea), or equally between the two subspecies (dissitiflora and rugosa) of C. dissit!flora. Other distinguishing characters, e.g. the greater stature and less congested habit of C. eremaea, and the soil preferred, are often not shown by herbarium specimens, and considerable field and experimental work may be necessary to solve this problem with any finality.
In this treatment, the species are separated as in Table 1 , and in the key on p. 324, while the subspecies of C. dissitiflora are distinguished as follows:
1. Plants with rather scanty pubescence of short, appressed hairs c. 0.5 mm lorig.
Leaflets always glabrous above and minutely dotted at least above and usually on both surfaces, the veins not dividing raised areas. Flowers small (mostly 8-11 mm long) and "round" (Fig. 1) ; keel with a short, often slightly incurved beak. Mostly subtropical, in the southeastern part of the range .................. subsp. dissitiflora a.
1. * Plants with moderate to dense pubescence of rather long, loosely appressed, shining hairs c. 2 mm long on stems and leaves, though leaflets sometimes glabrous above, especially when old; young leaflets often but not always with a rather weakly bullate ("rugose") appearance from arrangement of pubescence at veins. Flowers as in subsp. dissitiflora, 6-10 mm long (very rarely -14 mm and approaching the "straight" form* (1916) ; Domin (1925) in part (see also subsp. rugosa); in references above. These authors there used the binomial for that part of the species occurring in the area they treated, viz. subsp. dissitiflora, though their descriptions sometimes covered other elements].
* These specimens are marked * in the citations of subsp. rugosa and approach the form seen in C. benthamiana. Diagnostic characters as given in the key. Keel 8-10 (-12) mm long, 3-5 (-6) mm broad, the beak 6.5-8 (-9.5) mm long. (1925) in part (see also subsp. dissiti/lora); Mueller (1862) in part (see also C. benthamiana) and (1875) ? in part (see also subsp. dissiti/lora); in references above. These authors there used the binomial for that part of the species occurring in the area they treated, viz. Diagnostic characters as given in the key. Distinguished from subsp. dissitiflora chiefly by the pubescence of its leaves and stems, the hairs longer, dense at least on the underside of the leaflets and often on both sides, but less dense when old, and sometimes lacking on the upper leaf surface. Soft-wooded shrubs, densely tomentose to completely glabrous, erect-growing to about 1 m high, the individuals apparently seed-derived but probably more often regenerated from underground parts (histologically, roots) which appear to be extensive and horizontal, rather than congested and ascending as in C. dissitiflora. Leaves unifoliolate, or if trifoliolate the lateral leaflets often much reduced or at most half the length of the terminal. Leaflets oblong, elliptical, ovate, trullate or obovate (mostly SAC 13-14, 36-37, 56-57), of thicker texture than in C. dissitiflora as shown by wrinkling in dried specimens, rarely showing the minute dotting of the surfaces characteristic of that species, glabrous in extreme forms of subsp. strehlowii to densely tomentose in those of subsp. eremaea, the hairs appressed to spreading, silvery or grey, but cream, fawn or occasionally golden brown in longdried material; petioles in subsp. eremaea often persisting after the lamina has fallen. Stipules absent or extremely small (less than 1 mm long), very rarely larger (to 4 mm long) and spreading like those of C. dissitiflora. Inflorescences terminal on stems and branches, racemes usually of c. 15-30 flowers. Flowers variable in size and form, pedicellate and bracteate. Calyx open-campanulate with five subequal teeth, usually pubescent, densely or less so corresponding with the vegetative parts, the teeth triangular, the tube of about equal length and narrowed into a~hort receptacle with a pair of small bracteoles attached at or near the top of the pedicel. Standard nearly circular (SAC 6-7) but almost always slightly broader than long, the auricles scarcely developed, the claw rather broad. Wings more or less obtriangular (SAC 86-87), the claw upcurved. Keel varying from the short, "round" form through indeterminate specimens to the long, "straight" form (Figs. 1,2) , the former probably more common; beak slightly in curved in the "round" flowers to scarcely upturned in the "straight" form. Ovary and pod hoary to pubescent, in the young stages with the hairs along the upper suture longer and denser but not significantly so in the fruit; pod oblong-clavate, tapered asymmetrically into the stipe. Seeds chrome yellow with a faintly dimpled surface, the radicular lobe not prominently hooked.
Terminal leaflet (10-) 25-40 (-80) mm long, (2-) 5-15 (-26) mm broad, the laterals usually less than 1 cm long; stipules usually absent, or less than 1.5 mm, rarely more. Flowers rarely less than 10 mm long, often 12-15 mm, occasionally to 18 mm; pedicel often 3-5 mm; bract narrow, 1.5-4 mm. Calyx teeth (1.5-) 2-3 (--4) mm long, tube about equal, receptacle 1-1.5 mm; bracteoles (0.5-) 1.5-2 (-3) mm long. Standard (8-) 10-11 (-14) mm long, (9-) 10-12 (-14) mm broad, claw (2.5-) 3-4 mm long. Wings (8-) 9-10 (-II) mm long, claw mostly 2-3 mm. Keel (8-) 11-12 (rarely -18) mm long, (4)-4.5-5.5 (-7) mm broad, claw 2-3 (-4) mm, beak 8-10 (rarely -14) mm long. Pod c. 2-3 cm long, 3-7 mm diam., stipe 3-4 mm. Seeds 4-5 mm long, c. 3 mm broad.
DISTRIBUTION (see Map 1): In sandy soils of Central Australia, extending into eremean parts of all the adjoining States, subsp. eremaea in the eastern and subsp. strehlowii in the central and western parts of the specific range.
Lee, Some Species of Crotalaria
A species of two races, the subspecies below:
1. Leaflets essentially oblong, 1 or 3, the laterals if present reduced and sometimes very small or, if approaching the terminal in form, very rarely more than half its length, not noticeably thick except sometimes by virtue of the tomentum, the leaf surface where visible through the hairs often with fine multidirectional wrinkling or pitting when dried, densely to sparsely pubescent but always with some hairs on the upper surface, the hairs appressed to spreading and usually denser below than above; stipules absent or less than 1 mm long, occasionally obvious, rarely to 4 mm, and often obscured by the pubescence; flowers variable in form, from small and "round" to larger and 335 "straight" (Figs. 1, 2) (1916) ; in references above in the synonymy of C. eremaea. These authors there used this equivalent of C. eremaea for that part of C. eremaea occurring in the area they treated, viz. subsp. eremaea, an interpretation supported by the descriptions given].
Characters as given in the key. DISTRIBUTION: In the eastern and particularly southeastern parts of the specific range, i.e. in southwestern Queensland, northwestern New South Wales, northeastern South Australia and southeastern Northern Territory; nearly always in sandy soils and chiefly in the sandy expanses of the Simpson Desert and its extensions into semi-desert regions, showing various combinations of characters with typical subsp. strehlowii (see below) northwards from Spencers Gulf, and appearing occasionally with its own characteristic features within the area occupied by that subspecies; occasionaIly also on red and brown loams in northwestern New South Wales and Queensland. The following specimens may be included in subsp. eremaea (see Map 1, subsp. eremaea atypical) though the diagnostic characters are less clearly shown, having less dense to sparse pubescence though still with some hairs on the upper surface of the normally oblong leaflets, or the tomentose leaflets tending to ovate shapes though often narrower than in subsp. strehlowii and about 5-10 mm wide. As well as the specimens cited above, there were many in AD which I examined in 1971, determinable then as C. eremaea. Not having re-examined them and realizing the possibility of concept changes over the intervening period, they are not cited here, but their distribution is in agreement with that shown in Map 1.
The following specimens do not fall clearly into either of the subspecies (see Map 1, intergrades) ; nearly all occur in a zone between the main populations of the races, but they represent a number of combinations of the different sub specific characters, rather than a clinal intermediate series, though a near-clinal change is probably seen in South Australia. The commonest combination of sub specific characters is the leaflet shape of one subspecies with the pubescence of the other, e.g. the leaflet may be clearly oblong as in subsp. eremaea, but glabrous above and wrinkled as in subsp. strehlowii; or the leaflet shape may be rather indefinite or narrow-ovate, as in those plants of subsp. strehlowii with narrow leaflets, but this is combined with some, albeit sparse, pubescence on the upper surface of the leaflet. The nature of the pubescence also varies, and a few of these plants have a sparse but rather stiff and spreading pubescence which is not seen in either of the 'pure' subspecies and suggests a reduction in density of hairs of some of the densely tomentose forms of subsp. eremaea found in the Simpson Desert:- Characters as given in the key, differing from subsp. eremaea in its leaf form and pubescence, the leaflets often single, trullate or ovate, and glabrous or nearly so; the correlation between these characters, however, is by no means perfect though it applies in the majority of specimens; its breakdown produces the "intermediate" In addition, the following may be included in subsp. strehlowii (see Map 1, subsp. strehlowii atypical) though the diagnostic characters are less definite; this is shown chiefly in the development of leaflets usually narrower than in typical subsp. strehlowii and tending, sometimes strongly, to the oblong shape seen in subsp. eremaea, these shapes being combined with the glabrous or near glabrous and usually wrinkled surface of subsp. strehlowii, and sometimes in trifoliolate leaves: For other specimens of this species which do not fall clearly into either of the subspecies but show atypical combinations of their characters, see under subsp. eremaea, p. 337.
As with subsp. eremaea I examined, and determined as C. strehlowii, a number of specimens at AD in 1971, in addition to those cited here for subsp. strehlowii; they are similarly excluded from Map 1 but again support the distributions shown there.
C. MITCHELLII AND C. SMITHIANA
C. mitchellii, based on Mitchell's collection from near a lagoon on the Balonne R, Queensland, had at first a limited circumscription equivalent to that of the Type
Te [opea Vol. 1 (5): 1978 subspecies distinguished below. Later Bentham enlarged it by including specimens of a smaller-leaved, less pubescent variant, the southwestern race, among his citations in Flora Australiensis; this is formally distinguished as subsp. laevis below. Still later Ewart described a Central Australian plant as C. mitchellii var. tomentosa, but the taxon based on Ewart's Type, while superficially similar in its flowers to C. mitchellii, is distinct in its vegetative parts (see Table 2 ) and comprises a taxon of eremean occurrence quite disjunct from that of C. mitchellii, which is coastal in Queensland and penetrates inland scarcely beyond the western slopes divisions of New South Wales. It is described below as C. smithiana.
Leaves .. 
Stems Stipules

C. mitchellii
Simple, shortly petiolate to almost sessile, glabrous and dotted above, glabrous or hoary to quite densely pubescent with ± long hairs below.
C. smithiana
Unifoliolate, the leaflet shortly petiolulate and articulate on a longer petiole, the joint sometimes obscure in the pubescence, tomentose on both sides at first, later more sparsely hairy to glabrous above.
Erect, branched, glabrous or with ± prostrate after the first, forming a short upturned hairs. cushion-like growth, densely spreading-pubescent with the hairs later usually downturned.
.. Soon caducous.
Persistent.
leaf-opposed, racemes with numerous, crowded flowers. Flowers deep yellow, pedicellate and bracteate. Calyx with teeth subequal and slightly longer than the tube, the tube slightly protracted on the lower side, the receptacle scarcely discernible. Standard more or less circular but often slightly broader than long, with a pair of plate-like calli, or linear converging thickenings, at the base of the lamina. Wings rounded-oblong. Keel with a rounded, right-angled bend about the middle, the beak twisted at the apex. Ovary glabrous, almost sessile, the style geniculate but scarcely constricted at the bend, the pod oblong-clavate, tapered to the base, the stipe lengthening to equal the calyx tube. Seeds 8-12 in the pod, slightly flattened, somewhat glossy, greenish grey, with a hooked radicular lobe.
Inflorescence usually less than 20 cm long, often 8-15 cm. Flowers 7-10 (-11) mm long, the pedicel slender, 1-3 mm, in the axil of a small narrow bract (1.5-) 2-3 (-4.5) mm long. Calyx teeth (2-) 2.5 (-5) mm, the tube (1.5-) 2 (-3) mm long, the receptacle to 1 mm. Standard (5-) 6-7 (-9) mm long, (5-) 9 (-11) mm broad, the claw 1-2 mm. Wings 5-8 (-9) mm long, 2.5-4 mm broad, the claw 1.3-2 mm. Keel (6-) 7-10 (-13) mm long, 3--4 (-5) mm broad, the claw 1.5-2 mm, the beak (4.5-) 6 (-8) mm long. Pod mostly 2-3 cm long, (6-) 8 (-10) mm in diam. Seeds c. C. mitchellii comprises two geographical races, one coastal in the northern and northeastern parts of the specific range, the other further south, often on the western slopes of the Great Dividing Range in southern Queensland and New South Wales, the races overlapping with considerable intergradation in southeastern Queensland and northern New South Wales; the relevant specimens are cited separately and shown on the map.
1. Stems pubescent, very rarely glabrescent; leaves large, 3-13 cm long, 2-5 cm broad, usually elliptical, acute or acuminate at the apex and tapered at the base, pubescent Vlith loosely and irregularly arranged hairs on the underside; flowers in a very dense inflorescence, often with a thick peduncle and rachis ................. , subsp. mitchellii a.
1. * Stems glabrous or hoary, occasionally short-pubescent; leaves smaller or at least narrower, often 4-6 cm long and 1-1.5 cm broad, commonly narrow-obovate or narrow-elliptical with a more or less retuse or at least obtuse apex, glabrous or hoary below; flowers more widely spaced on a more slender peduncle ............ subsp. laevis b.
2 i a subsp. mitchellii.
Diagnostic characters as given in the key. Height of plants 0.3-1 m, occasionally to 1.3 m. Leaves large and soft, elliptical or narrow-elliptical (SAC 3-4, or 2), occasionally narrow-ovate (SAC 36-38) or nearly obovate (SAC 46-47), (4-) 5-8 (-14) cm long, (1.5-) 3-3.5 (-more than 5) cm broad; stipules 2-5 mm long.
Inflorescences (6-) 8-13 (-18) cm long, on a rather thick peduncle up to 8 mm in diameter, with often more than 40 crowded flowers. ... A sub specie mitchellii pubescentia minore vel absenti, foliis minoribus vel saltern angustioribus apicibus plerumque obtusis vel retusis, et saepe floribus paullo maioribus dissitioribusque, differt.
Diagnostic characters as given in the key. Differs from subsp. mitchellii also in intergrading characters: height of plants often c. 60 cm. Leaves (30-) 51-65 (-80) mm long, (8-) 15 (-28) mm broad, usually narrow-elliptical (SAC 1-2) or a little broader, or occasionally obovate or ovate (SAC 37); hairs of the pubescence grading in length and curvature from very short and nearly straight * See Holotype paragraph.
Telopea
Vol. 1 (5): 1978 to the condition in subsp. mitchellii; stipules often present, 1.5-3 mm long.
Inflorescence often with less than 30 flowers in the same length, the peduncle and rachis more slender than in subsp. mitchellii. [CO mitchellii sensu auctt., non Wildfl., ed. 2: 65 (1970) . These authors here used C. mitchellii for that part of the mitchellii-smithiana complex occurring in the area they treated, viz. C. smithiana, although conflicting features of description and other implications are found in some of the references ].
DISTRIBUTION (see Map
A soft-wooded sub shrub with a strong tap root and, at first, an erect stem, later with several to many branches from near the base, ascending, procumbent or prostrate, often 30-S0 cm long (including the short terminal inflorescences), greyish to bluish green due to the dense pubescence, drying pale, the hairs of the pubescence at first stiffly spreading then often down turned on the stems or loosely appressed on the leaves. Stems terete, sometimes with a fine, obscure ribbing under the dense, pale hairs. Leaves unifoliolate, stipulate and petiolate, the petiole articulate and usually angled on to a short petiolule, the joint somewhat obscured by the pubescence, the stipules very narrow, acute, at first erect then recurved to show the glabrous inner surface, the outer surface pubescent with long, spreading hairs. Leaflets mostly obovate to elliptical (47) (48) , variable on the one plant, tapered at the base, at first densely tomentose on both sides, later the hairs less stiffly spreading and clearly sparse on the upper side which is sometimes almost or quite glabrous and then obscurely dotted, the apex obtuse or slightly emarginate, rarely broad-acute. Inflorescences ascending or erect, terminal on the branches and maturing basipetally, the somewhat crowded flowers pedicellate and bracteate, the bracts like the stipules but a little broader, the pedicels with stiffly spreading hairs. Flowers rather small, yellow, often with some reddish colour at the centre. Calyx more or less symmetrical, the teeth and tube nearly equal, the teeth triangular, the whole sparsely clothed with stiffly spreading hairs shorter than those of the stem and leaf. Standard nearly circular, sometimes with fine, dark stripes around the eye becoming obscure in most dried specimens, and with a pair of horizontal or rarely oblique calli extending downwards, but doubtfully into the claw. Wings more or less oblong with a very small auricle. Keel shortly beaked and with only a very slight twist at the apex, shortly fringed along the free margins of the petals near the base, with a pair of shallow pouches below the auricles. Ovary completely glabrous, or rarely with a very sparse scattering of minute hairs near the base of the suture, tapered into a very short stipe. Style downcurved, sometimes protruding through the base of the keel, then curving sharply erect, somewhat flattened, with a two-rowed beard, the adaxial row evident, the other sometimes obscure. Stigma terminal, brush-like. Pod inflated, glabrous, with only a few seeds (c. 4) in the few fruiting specimens seen, more or less clavate or sometimes truncate at the apex, the walls thin but firm, tapering at the base into a stipe about as long as the calyx tube. Seeds oblique-cordiform, light brown, slightly reddish, with a hooked radicular lobe. Petiole 1.6-6 mm long, the petiolule 1-2 mm; stipules I.S-2.S mm long. Leaflets (1-) I.S-3 (-S) cm long, (0.6-) 1.3-2.S (-3) cm broad. Inflorescences (3-) S-1O (-12) cm long on peduncles of 1-2 cm. Flowers (4-) 6-8 (-10) mm long; pedicels 1.S-2.S mm; bracts 1.S-2.S mm long. Calyx teeth mostly 2-3 mm, about equal to the tube. Standard 5-7 mm long, 6.-7 mm broad the claw 1 mm. Wings S-6 mm long, the claw 1.S mm. Keel 6.S-8 mm long, c. 3 mm broad, the claw slender, 1-2 mm, the beak (4.S-) 6 (-8) mm long. Ovary 4-S mm, tapered into the 3. C. NOV AE-HOLLANDIAE (including C. CRASSIPES)
In his treatment of C. novae-hollandiae DC. and C. crassipes Hook. in Flora Australiensis, Bentham divided the former into "three rather marked forms" and published their names as: a. parvif/ora, b. oblongifolia and c. lasiophylla. These can reasonably be considered to have the rank of forma. He also gave C. oblongifolia Hook. as a synonym of C. novae-hollandiae. He cited a number of specimens without referring these individually to the three forms, nor did he distinguish a Type forma in any way. From his inscription on the sheets at K however, it is possbile to allocate each of these specimens to the appropriate form, and these are accepted as the Types of Bentham's names. However, the characters of flower size and leaf pubescence which Bentham used to differentiate his three forms are not satisfactorily correlated in the larger collections now available. The species is now seen to fall clearly into two geographic races, treated as subspecies below, and all except one of Bentham's cited specimens fall into the Type subspecies. That specimen belongs to subsp. lasiophylla and is designated as its Lectotype below, since among the Syntypes of f. lasiophylla, Bentham included other elements which are referable to subsp. novae-hollandiae.
The rather sparse collections of subsp. novae-hollandiae from the Northern Territory and Western Australia show some variation suggesting that further collecting may reveal an east-west trend within that subspecies.
I have seen only a few specimens to which the name C. crassipes could be applied, two from Western Australia whence came the Type, the others from Queensland and the Northern Territory, and they differ from C. novae-hollandiae only in being glabrous. One collector remarks on the similarity between his specimens of glabrous and pubescent plants from the same locality, but notes that the specimens were collected from different soils. The stipule character described by Bentham for "C. crassipes" is seen in some but not all of the glabrous specimens and Bentham does not mention it for "c. novae-hollandiae" though it is similar there. There is variation in the shape of the leaflets in the glabrous specimens, as there is in those with pubescence, and within each of two Queensland localities (Lawn Hill, Tower Valley) glabrous and pubescent plants have been examined which are similar in leaf shape, although there is some difference in leaf shape between plants from the two localities. Thus, it seems that glabrous individuals or populations may occur in various parts of the range of subsp. novae-hollandiae but that they do not show sufficient coherence or distinctness to warrant formal taxonomic recognition. (1925) . HOLOTYPE: cited as "in Nova-Hollandia orient." A specimen in G-DC is accepted as the Type. Its label reads: "Nouvelle Hollande cote orient. Mus. de Paris 1822". Photograph only seen, a print at NSW. In spite of this citation, C. novae-hollandiae does not occur on the east coast of Australia. My interpretation of the identity of the Type has been confirmed by L. Pedley (pers. comm.) after examination of the specimen at G.
See under the subspecies for synonymy. Telopea Vol. 1 (5): 1978 [F. Mueller in Fragm. 3: 50 (1862 gives a description of C. novae-hollandiae (probably subsp. novae-hollandiae) erroneously under "C. mitchel/i", as pointed out by Bentham, loco cit. and Domin, loco cit.] .
Usually small shrubs to about 1.5 m in height, soft-wooded but probably perennial, with a more or less dense pubescence on some or most parts, or occasionally quite glabrous. Leaves unifoliolate, the petiole and usually shorter petiolule articulate and angled, stipulate with sometimes small and obscure or deciduous stipules; stipules always present on young stems but deciduous from the lower leaves, narrow, acuminate, erect then recurved, pubescent outside, glabrous within, often leaving a ridge, like that from the back of the petiole, decurrent on the stem (as described by Bentham for C. crassipes). Leaflets very variable in size and pubescence (see under the subspecies). Inflorescences terminal and leaf-opposed, the often numerous flowers somewhat variable in size and opening in basipetal or irregular order. Flowers yellow (a few, very old, with blackish discoloration--? the "Fl. ex sicco vid. purpurascentes ... " of the Candolle's description), often fairly large, on ascending then recurved pedicels and subtended by small, acuminate bracts similarly erect then recurved. Calyx broadly campanulate with the tube slightly protracted on the lower side, the teeth subequal, narrow deltoid and often slightly longer than the tube, the whole variously pubescent or occasionally quite glabrous. Standard more or less circular but often slightly broader than long with a pair of plate-like calli at its base not extending into the claw, the apex sometimes broadly pointed. Wings rounded oblong. Keel with a rounded right-angled bend at or slightly below the middle, slightly but constantly twisted at the apex, usually with a pair of shallow folds or pouches near the auricle. Ovary glabrous to partly or entirely pubescent, the style more or less geniculate but scarcely constricted at the bend. Pod clavate or somewhat truncate, tapered into a short stipe. Seed yellow ochre, with a marked radicular lobe.
Leaflet often 3-5 cm long, 1-3 cm broad; petiole 5-15 mm, petiolule 1.5-5 mm; stipules 2-3 mm long. Flowers mostly 10-15 mm long, occasionally only 6.5-8 mm, on pedicels of c. 4-8 mm with minute bracteoles near the middle; bracts 1-3 mm. Calyx teeth (2.5-) 3-4 (-5) mm long, the tube (2-) 3 (-4) mill. Standard (6-) 12 (-14) mm long, 8-14 mm broad, the claw mostly 1.5-·2.5 mm long. Wings (6-) 9-12 mm long, the claw 1.5-3 mm. Keel (6.5-) 12 (-15) mm long, c. 5-7 mm broad, the claw 4-6 mm, the beak (3-) 4-6 (-7) mm long. Pod usually 2.5-3.5 cm long and c. 1 cm diam. Seeds c. 4 mm long, 3.5 mm broad. The species comprises two geographic races: subsp. novae-hollandiae, in northwestern Queensland and the "Gulf country" of Queensland and the Northern Territory, and in comparable parts of Western Australia, and subsp. lasiophylla, limited to inland areas and known chiefly from Central Australia but occasionally overlapping the territory of subsp. novae-hollandiae near the Gulf of Carpentaria. There is apparently little intergradation between the subspecies, and the only specimen difficult to allocate is from this junction area: NORTHERN TERRITORy-Darwin & Gn]f District: Junction of McArthurs & Glyde Rivers, Rice 2002 , 9.1975 Diagnostic characters as given in the key; pubescence very variable in this subspecies, that of the stems moderately dense, greyish, of short simple hairs at first stiffly ascending, later curved upwards, becoming light brownish with drying and age, but rarely approaching the rich reddish brown seen in subsp. lasiophylla below, occasionally (in the form described as "c. crassipes") absent; rarely longer, spreading and downturned in zone of contact with subsp. lasiophylla. Leaflet narrow-oblong (SAC 13), narrow-ovate (SAC 37-38), narrow-elliptical (SAC 1-2) or almost narrow-trullate (SAC 55), or broader: elliptical, ovate to trullate, always tapered at the base G except in a few specimens grading towards subsp. iasiophylla, the apex acute, obtlise or retuse; upper surface glabrous to densely pubescent, the lower always with some hairs except in the few completely glabrous specimens, and usually but not always more densely pubescent than the upper surface; minute dotting of both surfaces visible in sparsely pubescent or glabrous leaves. Calyx with rather sparse, appressed hairs. Recorded height of plants (40-) 
C. MEDICAGINEA OR C. TRIFOLlASTRUM
Without adequate exotic material for comparison, it is impossible to evaluate critically the taxa denoted by these names, but at the Kew Herbarium, where there are larger collections from regions outside Australia C. medicaginea is recognized as a species distinct from C. trifoliastrum; also, in the most recent publication involving both names, de Munk (1962, below) accepts them as two species and introduces a new diagnostic character, viz. auricles present on the standard in C. trifoliastrum, absent in C. medicaginea.
In the past, however, other opinions have been held and published. The normal format of "synonymy" (which would be studded with "in part" qualifications), and "misapplied names", is abandoned here in favour of a chronological history of treatment and nomenclature of the plants involved.
The Australian plants referred to one or other of these names are represented in the Banks and Solander collection of 1770 (as C. trifoliastrum): NSW 133329 and 113929 from Thirsty Sound, Queensland, and the taxon, variable in itself, can therefore be accepted as native; nevertheless the possibility cannot be ruled out that other, morphologically different, plants were introduced subsequently. The legitimate names since applied to the taxon or taxa were not published for some years after that collection:-
